Introduction
Recently Ecsedi and Baksa [1] studied the torsional problem of an unelectroded piezoelastic beam, governing equations were written as ∇ · [A · (∇ω + e Z × R)] + e · ∆φ = 0
(1)
with the boundary conditions:
They obtained the following variational principle [1] : where A is the cross-section of the considered piezoelastic beams; R = xe x +ye y are the cross-sectional coordinates, e x and e y are unit vectors in the directions of axes x and y; e z is the unit vector in axial direction, n is the outer unit normal vector to the cross-sectional boundary curve; ω is the torsional function; φ is the electric potential function, A is the matrix of elastic stiffness tensor for torsional deformations; e is the tensor of piezoelectric constants for torsional deformations; k is the matrix of the dielectric tensor for torsional deformations.
In this paper we adopt the semi-inverse method [2] to search for the needed variational principle for the discussed problem.
Semi-inverse method
By the semi-inverse method [2] , we can establish an energy integral in the form
where F is an unknown function of ω, φ, and their derivatives. We call Eq. (6) a trial variational formulation or a trial functional. There are alternative approaches to construction of trial functionals. Several illustrative examples are available in Refs. [3] [4] [5] [6] .
The Euler-Lagrange equation with respect to ω is
where δF/δω is the variational derivative with respect to ω, defined as
Eq. (7) should be one of the governing equations, saying Eq. (1). In view of Eq. (1), Eq. (7) becomes
From Eq. (9), F can be identified as
where F 1 is a function of φ and its derivatives. The trial variational formulation can be updated as
The Euler-Lagrange equation with respect to φ reads
Eq. (12) should be the another governing equation, Eq. (2), this requires
From Eq. (13), F 1 can be identified as
We, finally, obtain the following variational principle:
which is equivalent to Eq. (5).
Conclusion

